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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light 
diffusion sheet which does not deteriorate surface 
brightness or a contrast due to stray light, has few 
angle dependencies and little scatter reflection of 
external light, and to provide a projection screen 
using the light diffusion sheet. 
SOLUTION: In the light diffusion sheet in which a 
plurality of unit lenses are formed in one-dimensional 
or two-dimensional direction, the unit lens has an 
almost trapezoidal cross-sectional shape, and makes 
a trapezoidal lower bottom into a light beam receiving 
part and an upper base into a light emitting part, and i* 
is formed of a material having a predetermined 
refractive index N1. A transparent low refractive index 

layer having a refractive index N2 lower than N1 is formed at the portion of the trapezoidal 
oblique side of the unit lens. When the length of the trapezoidal upper base is set to be T, 
the height is set to be H and the angle formed by the trapezoidal oblique side and the 
normal of the light emitting part is set to be 0, the light diffusion sheet satisfies the relations 




of sin(90 degrees -9)>N2/N1 , NK1/sin28 and 0<H<T /(tan(20+1O°)-tan0. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While it is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension, and the cross- section configuration of said unit lens is 
an abbreviation trapezoid, and said trapezoid lower base is made as a light entrance and it makes a 
raised bottom the Idemitsu section Into the part which is formed with the ingredient which has the 
predetermined refractive index Nl, and makes the trapezoid oblique side of said unit lens The optical 
diffusion sheet characterized by forming the transparence low refractive-index layer which has the 
refractive index N2 lower than Nl, and having sin(90 degree-theta) >N2/N1 and relation sin2theta 
[ N1<1/] Unrelated when said trapezoid oblique side sets the normal of said Idemitsu section, and the 
include angle to make to theta. 

[Claim 2] While it is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension, and the cross-section configuration of said unit lens is 
an abbreviation trapezoid, and said trapezoid lower base is made as a light entrance and it makes a 
raised bottom the Idemitsu section The transparence low refractive-index layer which has a 
refractive index lower than the refractive index of said unit lens into the part which makes said 
trapezoid oblique side is formed. When the include angle at which H and said trapezoid oblique side 
make the die length of said trapezoid raised bottom with T, and make height with the normal of said 
Idemitsu section is set to theta, it is 0<H<T/(tan(2theta+10 degree)-tantheta). 
The optical diffusion sheet characterized by having unrelated relation. 

[Claim 3] While it is the optical diffusion sheet which formed two or more unit lenses in the single 
dimension or the direction of two dimension, and the cross-section configuration of said unit lens is 
an abbreviation trapezoid, and said trapezoid lower base is made as a light entrance and it makes a 
raised bottom the Idemitsu section Into the part which is formed with the ingredient which has the 
predetermined refractive index Nl, and makes the trapezoid oblique side of said unit lens The 
transparence low refractive-index layer which has the refractive index N2 lower than Nl is formed. 
When the include angle at which H and said trapezoid oblique side make the die length of said 
trapezoid raised bottom with T, and make height with the normal of said Idemitsu section is set to 
theta, they are sin(90 degree-theta) >N2/NlNKl/sin2theta, and 0<H<T/(tan(2theta+10 degree)- 
tantheta). 

The optical diffusion sheet characterized by having unrelated relation. 

[Claim 4] The optical diffusion sheet indicated by claim 3 to which trapezoid die-length T and height 
H of a raised bottom are characterized by filling 1<NK5.760.23<N2/N 1< 0.996 and the relation it 
is unrelated H<T/0.57 at said predetermined refractive indexes Nl and N2 and a list. 
[Claim 5] the part of the cross section configuration abbreviation triangle inserted into the 
transparence low refractive index layer of said adjoin trapezoid oblique side be the optical diffusion 
sheet indicated by either of claims 1-4 characterize by fill up with the matter equipped with the 
refractive index of an ingredient and the refractive index of abbreviation identitas which constitute 
said unit lens . 

[Claim 6] The optical diffusion sheet indicated by either of claims 1-5 characterized by forming the 
light absorption layer at said light exiting surface side at the pan of the transparence low refractive- 
index layer of said said adjoining trapezoid oblique side. 

[Claim 7] The thickness of said transparence low refractive-index layer is the optical diffusion sheet 
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indicated by either of claims 1-6 characterized by being 0.1 micrometers or more. 

[Claim 8] Said unit lens is the optical diffusion sheet indicated by either of claims 1-7 characterized 

by being formed on the transparence base material of the shape of tabular or film. 

[Claim 9] It is the optical diffusion sheet indicated by either of claims 1-8 characterized by 

consisting of ingredients which absorb the light between said adjacent unit lenses. 

[Claim 10] The optical diffusion sheet indicated by either of claims 1-9 characterized by stretching 

the sheet which mixed the dispersing agent in the observer side. 

[Claim 11] The optical diffusion sheet indicated by claim 10 characterized by preparing at least one 
of an acid-resisting layer, a rebound ace court layer, a polarizing filter layer, an antistatic layer, an 
anti-glare treatment layer, an antifouling processing layer, and touch sensor layers in the observer 
side at the pan of the sheet which mixed said dispersing agent. 

[Claim 12] The projection screen with which the Fresnel lens has been arranged at the image light 
source side of one optical diffusion sheet of claims 1-11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection screen which used an optical 

diffusion sheet and this optical diffusion sheet. 

[0002] 

[Description of the Prior Art] In projection display equipment etc., in order to raise an observer's 
visibility, what used the optical diffusion sheet for the screen is known. This optical diffusion sheet 
has what carried out concavo-convex processing of the front face of for example, a translucency 
film, the thing which made the interior of a resin film contain an optical difflxsibility particle, the 
lenticular lens sheet with which the parallel arrangement of the cylinder-like lens was carried out on 
one flat surface. Moreover, doubling 2 or 3 pieces of these sheets, and using them is also performed. 
These tend to aim at improvement in visibility by making image light refracted in the many 
directions on these boundaries using the difference of each refractive index, such as a film, 
atmospheric air, and a particle, diffusing image light broadly, and carrying out outgoing radiation to 
an observer side. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the sheet front face in which an optical 
diffusibility particle and irregularity were formed, image light reflected irregularly, it was made for 
many stray lights to be produced, and the surface brightness of a display, the fall of contrast, etc. 
were caused. Moreover, since some which have diffusibility by surface concavo-convex processing 
had angular dependence in the diffusibility and transparency, they had the problem that visibility 
changed with the include angles which look at a display. On the other hand, the optical diffusibility 
of an optical diffusion sheet led also to making the scatter reflection of outdoor daylight increase, 
and contrast also had the trouble that fell remarkably and an image tends to fade. Then, surface 
brightness falls by the stray light, or contrast does not fall, there is little angular dependence and this 
invention aims to let it offer the projection screen using few optical diffusion sheet and this optical 
diffusion sheet of scatter reflection of outdoor daylight. 
[0004] 

[Means for Solving the Problem] Hereafter, this invention is explained. In addition, although the 
reference mark of an accompanying drawing is written in addition in parenthesis writing in order to 
make an understanding of this invention easy, thereby, this invention is not limited to the gestalt of 
illustration. 

[0005] This invention the first voice an optical diffusion sheet [ like ] (SI) While it is the optical 
diffusion sheet which formed two or more unit lenses (2) in the single dimension or the direction of 
two dimension, and the cross-section configuration is an abbreviation trapezoid, and a trapezoid 
lower base is made as a light entrance and it makes a raised bottom the Idemitsu section, a unit lens 
It is formed with the ingredient which has the predetermined refractive index Nl, and the 
transparence low refractive-index layer (4) which has the refractive index N2 lower than Nl into the 
part which makes the trapezoid oblique side of a unit lens is formed. When a trapezoid oblique side 
sets the normal of the Idemitsu section, and the include angle to make to theta, it is characterized by 
having sin(90 degree-theta) >N2/N1 and relation sin2theta [ NK1/] Unrelated. Although it is based 
on theta being regularity and an oblique side being a straight line- like here since the cross-section 
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configuration of a unit lens is an abbreviation trapezoid, this invention also includes the case where it 
is the combination of a curve-like oblique side and two or more straight lines which make a shallow 
include angle. In this case, it should be understood as being included by the technical thought of this 
invention, since theta can do the following effectiveness so if 90% or more of theta in each part 
which makes an oblique side fills the above-mentioned relation although it changes (it is below the 
same about theta.). 

[0006] According to the optical diffusion sheet of this first mode, total reflection of the incident light 
parallel to a light exiting surface normal is carried out on the transparence low refractive-index layer 
front face of an oblique side, and it acts to an observer side as Idemitsu of it, without causing 
reflection in a light exiting surface. Therefore, an optical diffusion sheet with high brightness and 
contrast can be obtained. The screen of this invention is mainly an object for single light source 
projectors, and it is possible to make perpendicular whenever [ to this sheet / incident angle ] by 
using a Fresnel lens. In addition, it is known that the incident angle to an oblique side is generally in 
the 0-degree range of **10 degrees. 

[0007] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
formed two or more unit lenses in the single dimension or the direction of two dimension the second 
voice. The transparence low refractive-index layer which has a refractive index lower than the 
refractive index of a unit lens is formed in the part by which a unit lens makes a trapezoid oblique 
side while the cross-section configuration is an abbreviation trapezoid, and a trapezoid lower base is 
made as a light entrance and it makes a raised bottom the Idemitsu section. When the include angle 
at which H and a trapezoid oblique side make the die length of a trapezoid raised bottom with T, and 
make height with the normal of the Idemitsu section is set to theta, it is 0<H<T/(tan(2theta+10 
degree)-tantheta). 

It is characterized by having unrelated relation. 

[0008] It acts to an observer side as Idemitsu also of the light reflected on this transparence [ of the 
trapezoid oblique side which carries out incidence with the inclination of a maximum of 10 degrees 
to a light exiting surface normal, and which according to the optical diffusion sheet / like / the 
second voice a unit lens cross section forms ] low refractive-index layer front face from the light 
exiting surface of resulting [ in the transparence low refractive-index layer of the trapezoid oblique 
side which an adjoining unit lens cross section forms ] ****. Therefore, brightness can obtain an 
optical high diffusion sheet with little stray light. 

[0009] It is the optical diffusion sheet of this invention with which the optical diffusion sheet [ like ] 
formed two or more unit lenses in the single dimension or the direction of two dimension the third 
voice. The unit lens is formed with the ingredient which has the predetermined refractive index Nl 
while the cross-section configuration is an abbreviation trapezoid, and a trapezoid lower base is 
made as a light entrance and it makes a raised bottom the Idemitsu section. The transparence low 
refractive-index layer which has the refractive index N2 lower than Nl into the part which makes the 
trapezoid oblique side of a unit lens is formed. When the include angle at which H and a trapezoid 
oblique side make the die length of a trapezoid raised bottom with T, and make height with the 
normal of the Idemitsu section is set to theta, they are sin(90 degree- theta) >N2/NlNl<l/sin2 theta, 
and 0<H<T/(tan(2theta+10 degree)-tantheta). 
It is characterized by having unrelated relation. 

[0010] The optical diffusion sheet of this third mode combines the advantage of an optical diffusion 
sheet [ like ] with the advantage of an optical diffusion sheet [ like ] the second voice the first voice. 
According to the optical diffusion sheet of this third mode, total reflection of the incident light 
parallel to a light exiting surface normal is carried out on the transparence low refractive-index layer 
front face of an oblique side, and it acts to an observer side as Idemitsu of it, without causing 
reflection in a light exiting surface. Moreover, it acts to an observer side as Idemitsu of the light 
reflected on the transparence low refractive-index layer front face of the trapezoid oblique side 
which carries out incidence with the inclination of a maximum of 10 degrees to a light exiting 
surface normal, and which a unit lens cross section forms from the light exiting surface of resulting 
[ in the transparence low refractive-index layer of the trapezoid oblique side which an adjoining unit 
lens cross section forms ]****. Therefore, brightness and contrast are high and can obtain an optical 
diffusion sheet with little stray light. 
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[001 1] In the optical diffusion sheet of the third mode of the above, you may constitute so that 
trapezoid die-length T and height H of a raised bottom may fill 1<NK5.760.23<N2/N 1< 0.996 and 
the relation it is unrelated H<T/0.57 in the predetermined refractive indexes Nl and N2 and a list. 
[0012] Thus, when constituted, it can act to an observer side as Idemitsu, without theta's carrying out 
total reflection of the incident light parallel to a light exiting surface normal with an oblique side, and 
causing reflection in a light exiting surface with an optical diffusion sheet [ like ], in the range which 
is 5-15 degrees, the third voice. Moreover, it acts as Idemitsu of the light once reflected with the 
oblique side in the sheet from a light exiting surface, without reaching other oblique sides again. The 
range of theta was made into 5-15 degrees here because a suitable angle-of- visibility property was 
acquired by making the taper angle of such a unit lens into 5-15 degrees. 

[0013] Moreover, in the optical diffusion sheet of many above-mentioned modes, the part of the 
cross-section configuration abbreviation triangle inserted into the transparence low refractive-index 
layer of the adjoining trapezoid oblique side is good also as filling up with the matter equipped with 
the refractive index of an ingredient and the refractive index of abbreviation identitas which 
constitute a unit lens. Moreover, this matter may be colored. 

[0014] If it does in this way, the reflected light by the side of an observer can be reduced. 
[0015] Moreover, in the optical diffusion sheet of many above-mentioned modes, a light absorption 
layer may be formed in the pan of the transparence low refractive-index layer of the adjoining 
trapezoid oblique side at a light exiting surface side. 

[0016] It is absorbed by the light absorption layer, although total reflection of a part of light which 
carried out incidence with the inclination of 10 degrees or more to the light exiting surface normal is 
not carried out on a transparence low refractive-index layer front face but incidence is carried out to 
the interior of a transparence low refractive-index layer, when it does in this way. Moreover, the 
light by which incidence was carried out to parts other than a light exiting surface from the observer 
side is also absorbed by the light absorption layer. Therefore, the optical diffusion sheet with little 
the stray light and the reflected light with which a clear screen is obtained can be offered. 
[0017] Moreover, in the optical diffusion sheet of many above-mentioned modes, it is good also as 
being 0. 1 micrometers or more about the thickness of a transparence low refractive-index layer. As 
for the upper limit of the thickness of this transparence low refractive-index layer, being referred to 
as 10 micrometers is still more desirable. When thickness of a transparence low refractive-index 
layer is set to 0. 1 micrometers or less, light is hardly reflected on a slant face, but permeability falls 
sharply. It is because it will be thought on the other hand that the outdoor daylight which passes 
along the part increases, and degradation of contrast breaks out if thickness is set to lOmicro or 
more. Moreover, great time amount is required for forming thickness 10 micrometers or more also 
on manufacture. It is because the fault of brittleness will become remarkable if it is such thickness in 
the silica which is the still more typical low refractive-index matter. Furthermore, when the pitch of a 
unit lens is small, it is 10 micrometers or less, and it is desirable to consider as one fifth of the 
thickness of the width of face for a slot. 

[0018] If it does in this way, total reflection by the transparence low refractive-index layer can be 
made into a positive thing. 

[0019] Moreover, you may make it form a unit lens on the transparence base material (3) of the 
shape of tabular or film. 

[0020] When it does in this way, a roll-like mold can be used and the arranged unit lens can be 
produced continuously. 

[0021] You may constitute from an ingredient which absorbs the light between the unit lenses which 
furthermore adjoin each other. 

[0022] Thus, when constituted, the stray light can be absorbed and the optical high diffusion sheet of 
contrast can be realized. 

[0023] Moreover, the sheet (1) which mixed the dispersing agent in the observer side may be made 
to rival in the above. 

[0024] Since the field by the side of an observer can be made into a flat surface when it does in this 
way, processing to a front face will become easy. Moreover, the gain of Idemitsu can be uniformly 
accustomed according to an optical operation of a dispersing agent. The refractive index of the glue 
line for making the sheet which mixed this dispersing agent rival, or an adhesive layer is comparable 



ht1p://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/19/2006 



JP,2003-057416,A [DETAILED DESCRIPTION] 



Page 4 of 9 



as the refractive index of a unit lens, and good. It is because it is thought optically that big effect 
does not come out. 

[0025] When constituted as mentioned above, you may constitute in the pan of the sheet which 
mixed the dispersing agent so that at least one of an acid-resisting layer, a rebound ace court layer, a 
polarizing filter layer, an antistatic layer, an anti-glare treatment layer, an antifouling processing 
layer, and touch sensor layers may be prepared in an observer side. Only one of these functions may 
be given in this invention, and two or more functions may be made to have. 
[0026] Thus, various functions can be given to an optical diffusion sheet when constituted. 
[0027] Furthermore, in this invention, the technical problem which offered and described above the 
projection screen which has arranged the Fresnel lens to the image light source side of one of the 
above-mentioned optical diffusion sheets is solved. 

[0028] According to this invention, many properties of the above-mentioned optical diffiisibility 
sheet are realizable in a projection screen. 

[0029] Such an operation and gain of this invention are made clear from the gestalt of the operation 

explained below. 

[0030] 

[Embodiment of the Invention] This invention is explained based on the operation gestalt shown in a 
drawing below. Drawing 1 and drawing 2 are drawings showing the horizontal section of the optical 
diffusion sheets SI and S2 of the first of this invention, and the second operation gestalt. In these 
drawings, the image light source is arranged on the right-hand side of a drawing, and the observer is 
located in the left-hand side of a drawing. 

[0031] Drawing 1 shows the optical diffusion sheet SI of the first operation gestalt of this invention. 
From the observer side, in the direction of the image light source, in order, the sheet 1 containing a 
dispersing agent, the unit lens 2, and a base sheet 3 stretch this optical diffusion sheet SI, it is set, 
and is arranged. The unit lens 2 is formed with the matter which has the high refractive index Nl . 
Furthermore, the layer 4 (henceforth "the transparence low refractive-index layer 4") which equipped 
the oblique side of the adjoining unit lens 2 and 2** with the refractive index N2 smaller than Nl, 
and was formed with the transparent matter is formed. Moreover, the part of the cross-section 
configuration triangle inserted between the adjoining unit lenses 2 is buried by the matter which has 
the refractive index Nl of the unit lens 2, and the refractive index of abbreviation identitas. In future 
explanation, the part of this cross-section configuration triangle is called "part for lens Mabe 5." 
Moreover, the unit lens 2 may be called "high refractive-index section 2" if needed. 
[0032] The ratio of the refractive index Nl of the high refractive-index section 2 and the refractive 
index N2 of the transparence low refractive-index layer 4 is set as the predetermined range, in order 
to obtain the optical property of the optical diffusion sheet SI. Moreover, the include angle which the 
oblique side which the transparence low refractive-index layer 4 and the high refractive-index 
section 2 touch makes with the normal (it is parallel to the vertical-incidence light to the optical 
diffusion sheet SI concerned.) of a light exiting surface is formed in the predetermined include angle 
theta. These are explained in full detail behind. 

[0033] The high refractive-index section 2 consists of ingredients, such as epoxy acrylate which 
usually has ionizing-radiation hardenability. The transparence low refractive-index layer 4 is formed 
with the ingredient which has a refractive index lower than the refractive index of transparence resin, 
such as a silica. Moreover, a part for lens Mabe 5 is colored predetermined concentration with 
carbon, the pigment, or the predetermined color. Moreover, the sheet 1 containing a dispersing agent 
and the base sheet 3 consist of ingredients which have the refractive index of the high refractive- 
index section 2 and abbreviation identitas. Stratum functionale, such as an acid-resisting layer, a 
rebound ace court layer, a polarizing filter layer, an antistatic layer, an anti-glare treatment layer, an 
antifouling processing layer, and a touch sensor layer, is suitably prepared in the observer side of the 
sheet 1 containing a dispersing agent. 

[0034] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet SI is explained briefly, referring to drawing 1 . In addition, in drawing 1 , the optical 
path of light L1-L4 is shown typically. Now, in drawing 1 , the perpendicular light LI which carried 
out incidence near the center section of the unit lens 2 from the image light source side goes straight 
on and passes through the interior of the optical diffusion sheet SI as it is, and results in an observer. 
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From an image light source side, total reflection of the perpendicular light L2 which carried out 
incidence near the edge of the unit lens 2 is carried out by the refractive-index difference of the high 
refractive-index section 2 and the transparence low refractive-index layer 4 with an oblique side, and 
it acts to an observer side as Idemitsu with a predetermined include angle. Total reflection of the 
light L3 which carried out incidence near the edge of the unit lens 2 with the include angle from the 
image light source side is carried out with an oblique side, and it acts to the time of incidence as 
Idemitsu with a still bigger include angle in an opposite direction at an observer side. ON light of the 
stray light L4a which carries out incidence to an oblique side with the big include angle more than 
predetermined is carried out to the interior of the transparence low refractive-index layer 4, without 
being reflected also according to the refractive-index difference of the high refractive-index section 2 
and the low refractive-index section 4. Since a part for lens Mabe 5 is colored, stray light L4a is 
absorbed by part for lens Mabe 5, and does not result in an observer side. Moreover, since it is 
reflected by the transparence low refractive-index layer 4, or the complementary is penetrated by 
absorbing a part for stray light L4b and L4c which carried out ON light to a part for lens Mabe 5 
from the observer side by part for lens Mabe 5 and it escapes to an image light source side, it 
becomes the reflected light and does not act to an observer side as Idemitsu. Thus, it can have a 
horizontally large angle of visibility, and contrast and the optical diffusion sheet S 1 with high 
brightness can be obtained. 

[0035] Drawing 2 shows the optical diffusion sheet S2 of the second operation gestalt of this 
invention. In the direction of the image light source from an observer side, in order, the sheet 1 
containing a dispersing agent, the unit lens 2, and a base sheet 3 stretch, are put together, and this 
optical diffusion sheet S2 is also arranged. The unit lens 2 is formed with the matter which has the 
high refractive index Nl. Furthermore, the transparence low refractive-index layer 4 which equipped 
the oblique side of the adjoining unit lens 2 and 2** with the refractive index N2 smaller than Nl, 
and was formed with the transparent matter is formed. Outside, the light absorption layer 6 is formed 
with light absorption nature ingredients, such as carbon, at the pan of the transparence low 
refractive-index layer 4. 

[0036] The part of the cross-section configuration triangle inserted between the adjoining unit lenses 
2 is buried by the matter which has the refractive index Nl of the unit lens 2, and the refractive index 
of abbreviation identitas, and forms a part for lens Mabe 7. 

[0037] Also in this operation gestalt, the ratio of the refractive index Nl of the high refractive-index 
section 2 and the refractive index N2 of the transparence low refractive-index layer 4 is set as the 
predetermined range, in order to obtain the optical property of the optical diffusion sheet SI. 
Moreover, the include angle which the oblique side which the transparence low refractive-index 
layer 4 and the high refractive-index section 2 touch makes with the normal (it is parallel to the 
vertical-incidence light to the optical diffusion sheet SI concerned.) of a light exiting surface is 
formed in the predetermined include angle theta. 

[0038] The high refractive-index section 2 usually consists of ingredients, such as epoxy acrylate 
which has ionizing-radiation hardenability. Moreover, the transparence low refractive-index layer 4 
is formed with the ingredient which has a refractive index lower than the refractive index of 
transparence resin, such as a silica. Moreover, a part for lens Mabe 5 is filled up with the 
predetermined resin ingredient. Moreover, the sheet 1 containing a dispersing agent and the base 
sheet 3 consist of ingredients which have the refractive index of the high refractive-index section 2 
and abbreviation identitas. Stratum flinctionale, such as an acid-resisting layer, a rebound ace court 
layer, a polarizing filter layer, an antistatic layer, an anti-glare treatment layer, an antifouling 
processing layer, and a touch sensor layer, is suitably prepared in the observer side of the sheet 1 
containing a dispersing agent. 

[0039] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet S2 is explained briefly, referring to drawing 2 . In addition, also in drawing 2 , the 
optical path of light L1-L4 is shown typically. Now, in drawing 2 , the perpendicular light LI which 
carried out incidence near the center section of the unit lens 2 from the image light source side goes 
straight on and passes through the interior of the optical diffusion sheet S2 as it is, and results in an 
observer. From an image light source side, total reflection of the perpendicular light L2 which 
carried out incidence near the edge of the unit lens 2 is carried out by the refractive-index difference 
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of the high refractive-index section 2 and the transparence low refractive-index layer 4 with an 
oblique side, and it acts to an observer side as Idemitsu with a predetermined include angle. Total 
reflection of the light L3 which carried out incidence near the edge of the unit lens 2 with the include 
angle from the image light source side is carried out with an oblique side, and it acts to the time of 
incidence as Idemitsu with a still bigger include angle in an opposite direction at an observer side. 
ON light of the stray light L4a which carries out incidence to an oblique side with the big include 
angle more than predetermined is carried out to the interior of the transparence low refractive-index 
layer 4, without being reflected also according to the refractive-index difference of the high 
refractive-index section 2 and the low refractive-index section 4, it is absorbed in the light absorption 
layer 6, and does not result in an observer side. Moreover, since stray light L4b which carried out 
ON light to a part for lens Mabe 5 from the observer side passes a part for lens Mabe 5 and is 
absorbed in the light absorption layer 6, it becomes the reflected light and does not act to an observer 
side as Idemitsu of it. Thus, it can have a horizontally large angle of visibility, and contrast and the 
optical diffusion sheet S2 with high brightness can be obtained. 

[0040] Next, the conditions penetrated to an observer side, without carrying out total reflection of the 
light in the optical diffusion sheet which carried out incidence to the unit lens section of an optical 
diffusion sheet with an oblique side, referring to drawing 3 and drawing 4 , and carrying out total 
reflection in a light exiting surface are explained. 

[0041] Drawing 3 is drawing showing an optical path when the perpendicular light L5 carries out 
incidence to the oblique side of the optical diffusion sheet SI of the first operation gestalt into an 
optical diffusion sheet. In drawing 3 , the image light source shall be located in the drawing upper 
part, and an observer shall be located in a drawing lower part. Moreover, the sheet 1 containing a 
dispersing agent and the base sheet 3 are omitted for simplification of explanation (in drawing 4 and 
5, it is the same below.). 

[0042] Since the conditions (critical condition) to which total reflection of the perpendicular light L5 
which carried out incidence to the oblique side begins to be carried out in the A point of an oblique 
side are sin(90 degree-theta) =N2/N1 by the Snell's law, in order to always carry out total reflection 
of the perpendicular light L5 in drawing 3 (formula 1) It is necessary to fulfill the conditions which 
become sin(90 degree-theta) >N2/N 1 . 

[0043] moreover — in order to act to an observer side as Idemitsu of the light L5 certainly from a B 
point with a Snell's law since it is sin2theta=l/Nl when, as for the conditions (critical condition) to 
which total reflection of the light L5 reflected in the A point of an oblique side begins to be carried 
out in the B point of a light exiting surface, an atmospheric refractive index is set to 1 (formula 2) 
sin2theta<l/Nl — it is necessary to fulfill conditions 

[0044] In addition, it explains briefly [ below ] about an optical path when optical L6 in the optical 
diffusion sheet which had the inclination of 10 degrees in the oblique side of the optical diffusion 
sheet SI carries out incidence, referring to drawing 4 for reference. 

[0045] Optical L6 which has the inclination of 10 degrees which carried out incidence to the oblique 
side in drawing 4 the conditions (critical condition) by which total reflection begins to be carried out 
in the A point of an oblique side Since it is sin(80 degree-theta) =N2/N1, in order to always carry out 
total reflection of optical L6 with the inclination of 10 degrees by the Snell's law (formula 3) It is 
necessary to fulfill the conditions which become sin(80 degree-theta) >N2/N1. 
[0046] Optical L6 reflected in the A point of an oblique side moreover, the conditions (critical 
condition) by which total reflection begins to be carried out in the B point of a light exiting surface 
in order to act to an observer side as Idemitsu of optical L6 certainly from a B point with a Snell's 
law since it is sin(2theta+10 degree) =1/N1 when an atmospheric refractive index is set to 1 — sin 
(2theta+10 degree) <1/N1 - namely, (formula 4) - N 1< 1/sin (2theta+10 degree) 
It is necessary to ftilfill the becoming conditions. 

[0047] Next, the light reflected with the oblique side of the optical diffusion sheet SI, referring to 
drawing 5 explains the conditions which do not reach the adjoining oblique side, what is necessary 
be just define relation between the height H of a triangle, and the die length T of the raised bottom of 
a unit lens so that the oblique side which that reflected light adjoin be reach when the total reflection 
of the incident light L 7 which have a big include angle (actually 10 degrees) to a light exiting 
surface normal be carry out the point C on the oblique side near the top-most vertices of the triangle 
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which the low refractive index section 4 make, in order it find out this condition. 

[0048] It sets to drawing 5 and is [ 2S then tantheta=S/Htan(2theta+10 degree) =(S+T)/H, therefore ] 

the die length of a triangular base H=T/(tan(2theta+10 degree)-tantheta) 

From the above-mentioned value, if H is smallness, it will not reach the oblique side which the 
reflected light adjoins. Therefore, the condition (formula 5) H<T/(tan(2theta+10 degree)-tantheta) 
It is come out and expressed. 

[0049] Next, in the range, the value of Nl and N2 is considered still more concretely that theta is 5 
degrees - 15 degrees. In the range of 5 degrees < theta< 15 degrees, it is sin(90 degree-theta) <0.996. 
By the formula 1 since the value of N2/N1 is smaller than this (formula 6) N2/N 1< 0.996 - in 5 
degrees < theta< 15 degrees on the other hand Since it is l/sin2theta<5.76, it is from a formula 2. 
(formula 7) Since the minimum value of N2 is 1.30 when the actual ingredient which may come to 
hand to Nl<5.76 pan is taken into consideration They are the conditions which the value of Nl and 
N2 in the range the 0.23<N2/N1<0.996 above-mentioned type 7 and whose formula 8 are 5 degrees 
< theta< 15 degrees can take from N2/N 1> 1.30 / 5.76= 0.23 therefore a top type, and a formula 6 
(formula 8). 

[0050] Moreover, in a formula 5, the conditions over H are determined at the time of theta= 15 
degrees, and it is set to H<T/0.57. 

[0051] Drawing 6 is drawing showing many modes of the configuration of the low refractive-index 
section 4. This low refractive-index section 4 is based on the configuration of the abbreviation 
triangle formed of the oblique side of two adjoining unit lenses 2 and 2. Drawing 6 (a) expresses the 
case where the oblique side is formed in a straight line. In this case, the include angle theta 1 which 
an oblique side and a light exiting surface normal make is fixed in every point on an oblique side. 
Drawing 6 (b) expresses the case where the oblique side is formed by the smooth curve. Moreover, 
drawing 6 (c) shows the case where the oblique side consists of two straight lines. The include angles 
theta2 or theta3 which an oblique side and a light exiting surface normal make in these cases, or 
theta 4 changes with locations on an oblique side. When the include angle which an oblique side and 
a light exiting surface normal make in this invention like [ in the case of drawing 6 (b) and drawing 6 
(c) ] is not fixed, if the monograph affair of the formulas 1-8 explained above is fulfilled, the 
effectiveness of this invention can be acquired in 90% or more of the die length of an oblique side. 
[0052] Drawing 7 and drawing 8 are drawings showing an example of optical diffusion sheet SI 
configuration of the first operation gestalt. As for the optical diffusion sheet shown in drawing 7 , the 
horizontal section configuration has the fixed unit lens 2 perpendicularly. Among the adjoining unit 
lenses 2 and 2, it fills up with the resin ingredient through the transparence low refractive-index layer 
4 at a part for lens Mabe 5. The sheet 1 containing a dispersing agent is arranged at a light exiting 
surface side, and the base sheet 3 is arranged at the light entering surface side. Although these 3 
person separates and it is expressed with the drawing for the understanding, these are stuck in fact. 



unit lens is arranged in the shape of-dimensional [ 2 ] on the perpendicular flat surface. The top flat 
surface of half-****** of each unit lens is formed on the same side, and the sheet 1 containing a 
dispersing agent is stuck on this flat surface. As for the opening between the adjoining unit lenses 2 
and 2, a part for lens Mabe 5 is filled up with the resin ingredient through the transparence low 
refractive-index layer 4. The effectiveness by this invention can be acquired also by the 
configuration of the optical diffusion sheet shown in any of drawing 7 and drawing 8 . 
[0054] Next, the manufacture approach of the optical diffusion sheet of this operation gestalt is 
explained, referring to drawing 9 and drawing 10 . Drawing 9 shows the optical diffusion sheet SI of 
the first operation gestalt, and drawing 10 shows the manufacture approach of the optical diffusion 
sheet S2 of the second operation gestalt, respectively. 

[0055] The manufacturing installation used for this manufacture approach is equipped with a 
forming roll 10, the mirror roll 20, the base film supply roll 16, the auxiliary roll groups 19, 22, and 
24, the feeders 12, 15, and 21 that supply ionizing-radiation hardening mold resin, and the ionizing- 
radiation exposure machines 14, 18, and 23. The manufacturing installation which the manufacturing 
installation which furthermore starts the first operation gestalt requires for the second operation 
gestalt in the vacuum evaporationo equipment 25 of the transparence low refractive-index matter is 
equipped with the vacuum evaporationo equipment 25 of the transparence low refractive-index 
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matter, and the carbon- shadowing equipment 26 as a light absorption layer. 
[0056] In the manufacturing installation of the optical diffusion sheet SI concerning the first 
operation gestalt of drawing 9 , the front face of the forming roll 10 which rotates at the rate of 
predetermined is engraved with the female mold corresponding to the part of the cross-section 
configuration triangle which constitutes a part for lens Mabe 5. The high refractive-index (refractive 
index comparable as the lens section) resin warmed by predetermined temperature is supplied on a 
forming roll 10 from the resin feeder 12, and a triangular crevice is filled up. After failing to scratch 
excessive resin with a doctor blade 13, ionizing radiation is irradiated with the ionizing-radiation 
exposure machine 14 in a roll surface, and high refractive-index resin is stiffened, subsequently, a 
feeder 15 to transparence resin — roll width of face — it supplies covering an overall length mostly 
and a transparence resin layer is formed in the front face of a forming roll 10. After beginning to 
wind a base film 17 around the top face from a supply roll 16 and forming it in it furthermore, 
ionizing radiation is again irradiated with the ionizing-radiation exposure machine 18, and 
transparence resin is stiffened. And it turns up with the auxiliary roll 19 and the mirror roll 20 is 
supplied. According to the process of this clinch, the high refractive-index section of the cross- 
section configuration triangle currently formed in the surface crevice of a forming roll 10 exfoliates 
from a roll surface. At this time, as shown in an E point enlarged drawing, a transparence resin layer 
is formed on a base film, and high refractive-index resin is further formed in the top face of a 
transparence resin layer at the cross-section triangle. 

[0057] Then, in the manufacturing installation of the optical diffusion sheet SI of the first operation 
gestalt, vacuum evaporationo equipment 25 is arranged above high refractive-index resin, the 
transparence low refractive-index matter is vapor-deposited from vacuum evaporationo equipment 
25 to the arris part of the high refractive-index matter, and a transparence low refractive-index layer 
is formed (refer to F point enlarged drawing). On the other hand by the manufacturing installation of 
the optical diffusion sheet S2 of the second operation gestalt, another vacuum evaporationo 
equipment 26 is arranged before the above-mentioned vacuum evaporationo equipment 25 (refer to 
drawing 10 ). Vacuum evaporationo of carbon is performed with vacuum evaporationo equipment 
26. Therefore, a carbon layer is formed on a high refractive-index resin layer, and the transparence 
low refractive-index layer is further formed on it (refer to the F point enlarged drawing of drawing 
10). 

[0058] In the mirror roll 20 side, the high refractive-index resin which constitutes a unit lens is 
beforehand supplied to a roll surface from a feeder 21, and the high refractive-index resin layer is 
formed in the soft condition before hardening. This high refractive-index resin layer and the 
intermediate product supplied from the forming roll 10 are stuck by pressure with the mirror roll 20 
and the auxiliary roll 22. Soft high refractive-index resin enters without a clearance the valley of a 
cross-section configuration trapezoid which a transparence low refractive-index layer forms by being 
stuck by pressure. Furthermore, ionizing radiation is irradiated with the ionizing-radiation exposure 
machine 23 on the front face of the mirror roll 20, and high refractive-index resin is stiffened. And it 
turns up to an opposite direction with the auxiliary roll 24, and the hardened high refractive-index 
resin is exfoliated from the mirror roll 20. At this time, as shown in a G point enlarged drawing, the 
unit lens group by which the cross-section configuration was formed in the top face of the 
transparence low refractive-index layer of a cross-section configuration triangle in the trapezoid high 
refractive-index resin layer is formed. After that, this sheet is sent to a winder and rolled round in the 
shape of a roll. 

[0059] In addition, although a part for lens Mabe 5 of a cross-section configuration triangle is 
formed with a forming roll 10, the above-mentioned process may be constituted so that the high 
refractive-index resin which forms previously the high refractive-index section 2 of a cross-section 
configuration trapezoid with a forming roll 10, and forms a part for lens Mabe 5 from the feeder 21 
by the side of the mirror roll 20 may be supplied. 
[0060] 

[Example] Urethane acrylate was used as an ingredient for epoxy acrylate and lens Mabe 5 as an 
ingredient of the high refractive-index section 2 (trapezoid part) which constitutes a unit lens. A part 
for lens Mabe 5 was colored the concentration which serves as 1% of permeability with a carbon 
pigment. The refractive index for 1.57 and lens Mabe 5 of the refractive index of the high refractive- 
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index section 2 was 1.48. Moreover, the transparence low refractive-index layer was formed by 
vapor-depositing the silica of a refractive index 1 .45. The thickness of the vacuum evaporationo film 
was about 1 micrometer. Thus, the diffusion plate has been arranged for the Fresnel lens sheet to the 
ON light side of the constituted sheet at the observer side. What mixed the dispersing agent in the 
interlayer was used for the diffusion plate by 3 made from an acrylic layer structures. The lens pitch 
of the high refractive-index section was set to 50 micrometers. Moreover, the raised bottom die 
length of the trapezoid part of the high refractive-index section 2 and the die length of the triangle 
base of the low refractive-index section are made to become equal, and it was made for the so-called 
rate of a black stripe to become 50%. Furthermore, the vertical angle theta was set as 10 degrees. 
[0061] Thus, for permeability, the reflection factor was [ the gain of the constituted optical diffusion 
sheet ] 4 5% 80%. Moreover, the perpendicular angle of visibility (half power angle: include angle 
which becomes half when the brightness when carrying out view ** from a certain direction carries 
out view ** from a transverse plane) was 12 degrees, and the level angle of visibility (half power 
angle) was 25 degrees. 

[0062] As mentioned above, although this invention was explained in this time in relation to the 
operation gestalt considered to be desirable with it being practical This invention is not what is 
limited to the operation gestalt indicated in this application specification. He can change suitably in 
the range which is not contrary to the summary or thought of invention which can be read in a claim 
and the whole specification, and I must be understood as that by which the optical diffusion sheet 
and projection screen accompanied by such modification are also included by the technical range of 
this invention. 
[0063] 

[Effect of the Invention] As explained above, it is the optical diffusion sheet which formed two or 
more unit lenses in the single dimension or the direction of two dimension. The unit lens is formed 
with the ingredient which has the predetermined refractive index Nl while the cross-section 
configuration is an abbreviation trapezoid, and a trapezoid lower base is made as a light entrance and 
it makes a raised bottom the Idemitsu section. The transparence low refractive-index layer which has 
the refractive index N2 lower than Nl into the part which makes the trapezoid oblique side of a unit 
lens is formed. When the include angle at which H and a trapezoid oblique side make the die length 
of a trapezoid raised bottom with T, and make height with the normal of the Idemitsu section is set to 
theta, it is sin(90 degree-theta) >N2/NlNKl/sin2thetaO<H<T/(tan(2theta+10 degree)-tantheta). 
According to the optical diffusion sheet characterized by having unrelated relation, total reflection of 
the incident light parallel to a light exiting surface normal is carried out on the transparence low 
refractive-index layer front face of an oblique side, and it acts to an observer side as Idemitsu of it, 
without causing reflection in a light exiting surface. Moreover, it acts to an observer side as Idemitsu 
of the light reflected on the transparence low refractive-index layer front face of the trapezoid 
oblique side which carries out incidence with the inclination of a maximum of 10 degrees to a light 
exiting surface normal, and which a unit lens cross section forms from the light exiting surface of 
resulting [ in the transparence low refractive-index layer of the trapezoid oblique side which an 
adjoining unit lens cross section forms ]****. Therefore, brightness and contrast are high and can 
obtain an optical diffusion sheet with little stray light. 

[0064] Moreover, when a unit lens is formed on the transparence base material of the shape of 
tabular or film, a roll-like mold can be used and the arranged unit lens can be produced continuously. 

[0065] When constituted from an ingredient which absorbs the light, the stray light can be absorbed 
between the unit lenses which furthermore adjoin each other, and it can realize the optical high 
diffusion sheet of contrast. 

[0066] Moreover, since the field by the side of an observer can be made into a flat surface when the 
sheet which mixed the dispersing agent in the observer side is made to rival, processing to a front 
face becomes easy. Moreover, the gain of Idemitsu can be uniformly accustomed according to an 
optical operation of a dispersing agent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 




[Drawing 6] 




[Drawing 7] 
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[Drawing 9] 
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[Drawing 10] 
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(54) LIGHT DIFFUSION SHEET AND PROJECTION SCREEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light diffusion 
sheet which does not deteriorate surface brightness or a 
contrast due to stray light, has few angle dependencies 
and little scatter reflection of external light, and to 
provide a projection screen using the light diffusion 
sheet. 

SOLUTION: In the light diffusion sheet in which a 
plurality of unit lenses are formed in one-dimensional or 
two-dimensional direction, the unit lens has an almost 
trapezoidal cross-sectional shape, and makes a 
trapezoidal lower bottom into a light beam receiving part 
and an upper base into a light emitting part, and is 
formed of a material having a predetermined refractive 
index N1. A transparent low refractive index layer having 
a refractive index N2 lower than N1 is formed at the 
portion of the trapezoidal oblique side of the unit lens. 
When the length of the trapezoidal upper base is set to 
be T, the height is set to be H and the angle formed by 
the trapezoidal oblique side and the normal of the light 
emitting part is set to be 0, the light diffusion sheet satisfies the relations of sin(90 degrees -0) 
>N2/N1, NK1/sin20 and 0<H<T /(tan(20+1O° )-tan0. 
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=5:6IH$£#-f i. ^ b £#SSti-5. 
[00103 M4, 

Wfc£*iafiixTV^. .1 comHMSw^SJ v— h lz 

$n^{±. mkt&m^yxwmtf&m-htiim 

[oom iMffi^mmvm&aSc^-hiz&^x. m 
fcommm n i a x v n 2 „ msiz-&&cr>±.&<z>M $ t 

1 <N 1< 5 . 76 

0. 23<N2/N1<0. 996 

H<T/0. 5 7 

[00123 zcox o izffij&Lfcm&iza. m^jmn 

fflfflL>—hX\ ^<5~15" cofflRtztS^X , tt}3te 
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ft,Zti&. zzizenfflmz 5—1 5' k LtzMi. z 

^io^m^yx^—^-n^s—i 5* k-t*£ 

kT, ^&»M$tt£f#i>£k#r£.5>a>4>T-J> 

I.. 

[00 1 33 £*±Eft&®comi*^-M::i3UT. 

®& -r h i3jmmnmmsMtfmmiz&±tifiimwMtf; 

[0014] o iz-ttiif. wmmm^mm^ 
&£>-*-£ k 

[0 0 153 ^JJEiSJS^O^ffc^-Mcii^T. 

[00 1 63 ZCOX o KL*:*£fcli, aj^S5^tc*f 
LX 1 0 * WJlCOMZ Zl>r> X Alf L^3t<7)-SS{±SBg 

®frb&ttmm-coBftlzAtt2ilfi:fti>m[.Wmiz£ 

owuztiz. Ltzw-oxmx&z&iftvyj?*^. mm 
[00173 tt:±3mrnm<^6Msn^~ hiza^x , 

®8®gi»rs&ltf>*«£ 0 . 1 ju mULhT* SCitl 
T*>iv>. $^tc^i0SWffiSlff^iic0JiJlO±IS»±l 

o^mfc-rs^awtu^ mii&mm&mcommz 
o. lumvrt gfaa-e^i^k-RSfs 

taT, iB**sj8^(Bfc«Ti-«. -*««^10>uJ.Xh 
CTSk^O^frfcaS^frPitiT. nvh^Ahtf) 

1 0 ^ mi3Lhtf)ff JI£J&£-f & fcli^ASnS® £g-r 

x\±%<r> x o zmmt-rz t mznx&tfmgKtot 

f-*«/h3VV^tC{4. 1 0umaT?$>-?X. if 

gB^flico i / 5 con $ t -r & £ t a**?* 

[00 183 :<0i 3 £-t*t<f . SHJffiaSf^Jifc J; a 

£R8t*wii=S: t to t -r & £ t s . 

[0 0 1 9 3 %-<bU>XZM#£Mi.mVi<7)mi 
mt ( 3 ) ±lzBf&-t & X 3 £ LT *> J: V>. 
[0 0 2 03 £OJ:5£Lfc«&lcti, o-/Mfc?>MS: 

k 

[00211$^ izm 9 3 *tu ^XOStt "TSIftS: 
[ 0 0 2 2 3 £03 i 3 fclfjfc Lfc^fcli, 2«3fe$-iaiR 



[ 0 0 2 3 3 1 1:. ±Mlzti^x . S&%Wtzm&te 
mALtzis-h (1 ) fcSM-frirftTfciH. 

[oo24j zcoxoiz L^m^ut. m&mmcomz 

k £ k #T'£ •& orc\ aiB^iDItfJS^Sr i 
74 y*£)-tz*t>-tz k#T# £?>fcgc8J£;fiA 
S*f^i#{4^^X^)Miff^k|SIgJK-C«l:^. %&mz 
[00253 -Lia^J: 5 ^fi£tit%&fc(i. ifclilffIS: 

H&^S«, ^ •y^-fe>-9-Scod^- : 3r<kt>— o 
5rfg^S i d tfilBK UT t, J: v\ *5|BJtzfcv ^TJ±£tt 
k<Wm<r>o*>— iK\1Z&tntxi>£<. mmWL(7i 

[ 0 0 2 6 3 £C0J: 3 Izm&Ltzigr&lzit. Xmiis- 

h t=#«=Sf «MB t »Jt £ k #-C# & . 

[0 0 27 3 *tzZt>lz*miX'ii. laZLti^-ftifr 

nmzftt^-hwmmxMwiz? u*fru>xzmsL 

?t ro >-* * x a ^ "J - > £ m& LX huIE LtzWlM 
[00283 i^MBfc i*Uf . ±iemiSc14^- 

t#8tt£ rn i ? a y^. ^ y — vtcfcv ^T^s-f s 

£k* { T^S. 

[00293 *ffeHJO£c7>J: 3 ^r^fflat/?(l«ii. iJcfc 

wm-&mm<mm*t>*Rt>Mzztih . 

[00303 

i^-Hl^S^fiSUcv— bSl fcilf S 2£0*T 

[OO31J01IJ, ^^BJtom-ISJSJgSojKteK^ 
-bSlSr^L-C^S. £<7)^ii^-hSUi. ®^ 

rv>s. ^ew->'X2<±ji;g^Ni^*-rs!fiiafcj: 

*)Bf$.2tlX^&. IPSt-S»ei^VX2. 
2 , <7)®mtet. N 1 J: 0/jN^^®*f^N 2 &di.SHJ 
Sr^flfciJ: 0^$a7t@4 (JUT r &*m®iffm® 
4 j kv^. ) sWBja$fi.TV^. ^^l^^-S^fiiU 
>-X20?ratcglE^^JtBfQE^«H^£7)S5^<i, #(51^ 

#>e>tix^&. imomwizti uxi±z (rmmmftEft 

X%.{fLUyX2Z r^S5f^a?2j kv>-3£k 
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[00323 ^SifrJfcg? 2 <0S*f3£N 1 b % jtajffiSiff 

mm a nirnm 2 t nitu . 3\a£Ui^- b s 1 03^ 

SHBffiSt»f^S4i:lSS^a52i:*JJg-r$#fffl*»\ a 
#fflOi£i8 ( Mm%3m>— bSl £*t?-6ffi£Altft 

x^h. zti^i,z^xi±mzm^-t?>. 
[00333 i£®tfm®2im%mm&8i®.mmzii 

S. it<9§<Bs®Sr$Jf4U:, ^U^^^SIIgcoSJf^J: 
>-XiaSS#5{;L *-#y. Mm tiWftfecrysmmz 

xmfcm&iz^&ztix^z . ttz. mrnxvis-b 

1 , *$ il/^— * $s— b 3 »2 . SJStff^g? 2 k B&I3J— <7) 

[0034] atmiJy- h S 1 <0*fiUyX2 F*5(C 

j£mi,Z7ikZtlfci>(r)X'$>h. V^ v ilCfc^t^ iKft 

iSU B*t63fe^MA^#S^>-X2coag 
SBttjfifcAtt LfcSltftL 2 SJStff^g|J2 fcigajjffi 

mtftmj§4kcr>mmmm:tz£ *)®mizxik&Mizix. m 
m<oft&*i>'>xffimmmziitftzti&. wtmymmfr 

yX 2 tf05g^#5fit3«JK& *> o T AW t TtdK L 
^JiLhcO^#^JS^toTASti--2»a«3KL4a(±. ^ 

JB9fW2 t®ig^sp4 1 <7>mifTmmz£-?xi>%st 
zix2>zb%<MW&mtfmm4<oftmzxit?&. u 

xf3&ft5izxwuzti. mm%wizm&ztte*w 

ifcs ^*M*^P>-XBia5^5fc:A3eL^a{3feL4 
b. L4c«u -m*lsyXffi&ft5tzX®.1RZtl. * 

xvkmimmizikvx«P<cox\ wmmiz&Mitt* 

~>X, S&tZlxhZhtf+j:^. £<o£d£LT7jc¥;firi*) 
lzfo^mmftZl>-h. aybyxb. Mfeem^ltmiL 
is-hsiZ'&&zt&X-£$>. 

[ 0 0 3 5 j 02 ^m^mzMsmmcnmuWLy 
-hS2$-^Lt^s. z(o%m : ^-hS2i>. mm 
mwfrmt&m-ijfoizmiz. mmx*)~>-bi . # 
mu>X2. ^-xis-h3im*)&hztixmmzti 

TMS. &Q.UyX2ii&®mmNltti-&Wglz£ 



2 . o^ifltzli. N 1 «t 0^$^rS»f^N 2 irffitmi 

%®>mzj: K>mfiiztit:miimmmm4tf&f$.ztix 
imMmtmizx *)%®.W86w&f8.2ixx\^. 

[0036] m&-*Z>mtiLUyX2<r>f§llZ&;2itltiffiffi 

mzEfi&<r)fflH±. Mm\^yx2<r>mmmn it®m 
[0037] ^mmmizti^x t . nsm$Tm®2 <?>m 

Iff^N 1 1 . jg9M0WUg4 <7)®*f$N 2 t <0Jt<i, 
XMMi— bSl e>ftmm*m&t:ir>lzmf£cr>®miz 

Kjgsfctn*. it*, ^MiSM«fmm4fmmmm^ 
2bw&ttmmtf. a&mnmw. b 

[0038] Hgff^g|52{iil^, «BE6Sclti65?3Ml:tt$: 

£tz\syxffi%M)-5izi^ m%.<r>m&tt®wftmiz 

h.X^Z. IfitScSiJAO^-M. t$£V<*-X>> 

izxffif&ztix^z. jfess^jA 0 5s— b i cowmmwiz 

$mm±m. mmmm. mxsmm. 9v+*y~m 
^(TM^Mimmyt^itx \^ s . 
[0039] mzym.WL'>- b s 2 cDmfii^ >X2 i^tc 

A3tU?t3t<7)*ffitw-PV^T. H2Sr#B§Lo-pfS#^Si 
tfS. Sri*. 02fcisvvc*j, 5tLl~L4<^3tKJi 

«5»:wtc*$iT/ci><o-c*>^„ m2iz&\,^x. 

^JlIU*^*^^ >X 2 0**gf#Jfi{cAW L/iSK 
3tLUi. -eo**3tt£tfc^-hS2^rtgl5i&iijtUT 
DSU. mmmiz^Z, „ Bjl^3tMffl!l*^#{5l'>X2<?) 
«Sff+ifitAWL^Sii3tL2<i, lSJSlff^952tSHj 

frt>MQ.UyX2cr>®%mmzn&i; fc oTAStL^ 

L3<i. ^fflt-c^Rltsn. AWi$tliK*tt-|iin;:$ 

Hff^JiLJL^$^K5r t ^XXM-tZWtL 4 a<±, 
lU®t(f^ 2 fc<£SSf*g54 i: OSSf^Ht «fc 
ItS^S £ t ^< ^(S@Jff^« 4 <r>ftmz\X. LX , 

wmmmfr$>i>yxfsu-fr5iz?j£LKm!6L4 

bli. W^Xfaa5^5^il3SLTj^l0yi6tCTifiJR$ 

Inbox \ wmmizB&tftt%-?x. ntftznzzt 

ZWXolzLXykVJjfolzfoyWfftthh. 

ziybyxb. m&co^mfflii'- bS2 znz z t 

WX'*h. 

[0040] <%IZ. S3tJj:lX045r#BgLoo3fefi£SJc 
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[0 04 1 3 03 li. 3^i!t^-M*3fct5V^T. 
^ffiO^UCv— h S 1 n®VLtzm&6L 5 #A£t L 

(±®®±*ic wmm*m®Tiriz&m-$-$>t>cr>bi- 
te^xmt. ) . 

[ 0 0 4 2 ] 03 fcfcl vc . gBSfcAS* bfcSiEft L 5 

sin (90° -<9) =N2/N1 

(5£1) sin(90' -6>)>N2/N1 

t 0 0 4 3 3 ^B210A^rtTRIt$il^L 5 

*§*.?>®ifr*£ 1 b LtiWrS. Xl-JVCO&M 
ICJ:*). s i n2 6>=l/N 1T&&*^. 3fcL5A*B 

(5*12) sin2(?<l/Nl 

[0044] ^fc##co^ftfc04 £#!&Lo-p. 3Et£ 

h s i ^atc i o • <r>m zft-yKmrnis- 

hrt«D*L 6#AS* Uztfr&<7)imiz^X&.Tlzffi& 
lzffl%-f& . 

[ 0 0 4 5 3 04 KiSWt . fftUcAMLfe 

(5$5) H<T/ (t an (2(9 
[0 049] mz&tf5* ~1 5* -CfeSkLT, *CD 

maiz&^xz h tz^imizN 1 1 n 2 eoffi£#3rr 

£>. 5* <<9<1 5* OSHfC&wai. 

sin (90- -0) <0. 996 

•C&O, sSlfciO. N2/Nl«HtU;£*iJ:i)/Jv&v* 

(5$6) N2/NK0. 996 
— 5* <(?<15* cOKfflTli. 
1/s i n2<9<5. 76 

(^7) N 1 < 5 . 76 

A^Lo &Jmntf®$:%&Ltzi$r&. N20 

N2/N1>1. 30/5. 76 = 0. 23 

(5^8) 0. 23<N2/N1<0. 996 
±IE^7i3J:^8*<5' «?<15 f CDKHT-CO. N 



sin (80* -<9) =N2/N 1 

1 0- 0^#^^-o?t^L6*<«^KSt 

(5£3) s i n (80* -0) >N2/N 1 

[00463 ^ffl^A^CTKSt?iX7t3tL 6 
**» ja5tffiOB^Zt>^T^Rftf§il^-S>^ (&# 
^) li. A^OB^S: 1 b X*fi*tim 
tiO. s i n ( 2 <9 + 1 0 * ) =1/N1 X'$>Z>ir 

t>. KL6tfB&fri±mmmiizmmiziiiftztt&t:ib 

Mi. 

s i n (2(9+10* ) <1/N1 
(5C4) NKl/s i n (20+1 0* ) 

[00473 ifcfc. 12 5 zmzL^mLm.~>- b S 1 

3CT&&K#tLT«i>*£:SrfcS («HWt<il 0* ) 
SrJ^ASf :£ L 7 iSSiff^glU MEMKA 
HT&commtco&ciZT-SrZiMZtifztgr&lz^ Zco&M 

Ktfmm-t?>®mzmmL%^£oiz. em&co&zh 

t mti.uyX<7)±M<7)KZ T b »B«» t SBfttUf J: i ». 
[0 048 3 I5(cfcv^, HftJ^2£2cO^$5:2S 

tan5=S/H 

t an (2<9+l 0* ) = ( S + T) /H 

H = T/ (tan (25 + 1 0" )-tan<9) 

10* ) -tantf) 

1 fc<t tfN 2«0ffl« J k 0 d ^^-e*5 . 

[0 0 50 3 3*5fc:tJ^T«, 5=15' com- 

H<T/0. 5 7 

[00513 men. tsMVrm® a (Dimk^mmm^ 

vyx2. 2 emaiz tizw^ftmco&viz 
»sgkUTv^. 06 (a) <i. mmffm&izTffi&is 
tix^&tfr&zmLx^h. znm&izii, mmbftft 
mm$ibir%-tftme 1 amvLtob'o&iz&^x *>- 
%.xh%. me (b) « s ^ja^?tA,*^ft^T?gfi£$ 

<^■rv^l)^^L•CV^S. ^/c06 ( c > li. ffffl** 
2^<n>W^Hzxm^KX\^h^^L.X^h. Z.1X 
t><Dt9r£r. mmbti&tmMbtftt ftg.0 2 . 
5 3^Kfi«4{i. ^iaiwaStciOS^S. 
BJ(cfcv^T06 (b) ^>06 (c) <7>%£tf>j:5teS?B21 
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$^9 0%JiLhlctJ^-C. JiLbt=IJiH8LT#^5Cl-8 
Zffitttt *&BI|<0$&HI£f# £ £ t £ . 
[00523 07 fcj:l/08te. &-mmBB(W£tm 

1#. U£Wffllzlt<<-Xis-h3tfEiWZtiX^Z. 

mmuiztL^is&o-^h^tix^. 

[00 53] m8iZmZtlX^&Jffi$ki'-hlZ 

ts^xu. ^mnm^com^yx^mm.^m±iz-i!R. 
TtmzRw s tix t * * . ##<au >xco¥®Fim<Dmm 
*mm-w±izmt$.2tix& r ). zco^wizmtmx 

2 . 2 tcO®^^±^HJ®S*f^«4 ^UUVX 
igg&fr5tc®]lttt^^S*tTv^. 07*3 it/08 
<7)V ^-f fUc^SftT flatty- 1- OffiiSC: J: -jTt 

[0054] %&H9*$J:tfHl 0^#IL-9-9*M 
^^3^a£iix-h<^t^tc:ov^Tfi^i.. 09 

©somtit^- h s 2<o^jt*^S:^-en*-r to 

[00553 £^S££^K^£ix-S>SBt3£B<i. 9 
u—)l> lot. S 7— n— ;P2 0 k . <-X7 4 
J§n-;H6J:. i«|D-;Hfi9. 2 2. 24t.« 
Kffltt**M9ttJB£fttt-*-& 7 A -y- 12. 15. 
2 It. mRaMMHmi-4. 18. 23k^fili.T 

ttmmrmmm. 2 5 $• . flt=jttBBn£**s 

[00563 09 O&Mfctt^fc&frfcXtttti'— h 
SlcOgBfgMCifcVvt. Bf^aKTEK-T-SSD- 
;H 0 <7)^® fcti P ^Xfggfcfr 5 BfB^*e 

t^tvrzmmmm (isyxBtmnmcommm) mm 

&®SE$7 -f ~r~ 1 2j!»^Sd-;H 0±£fifci£Sfi. 
- K 1 3 KTM# Lfc&. mgtS^&BSfSfflg 1 4 

ivw i <r>\m-&&i l zi>tz~>xm&l,W.u-)V\ ocrmmiiZ 

mmmmm *T&&t § . $ ^ izzwimiz-^—x y^ju 

Al 7 Sr. tti&n-/H 6a>^§ifJLT^j£L*:<7> 

t. mwmifezmt$it&. ■tLxmrnv-in 9iz± 



ML<r>TMlz£r). Io-;H 0 ?>3mwmzBf$.Zti 

[00573 *?>f*. m-5Ut^ffi<7)Ma£Uc^- h S 1 
«0§££gEST«i. it^lfr3M8B§tf)_h^;:3g«f£a2 5£ 

m&Lx. mmmm.2 5frt>mw&®mmw&*-&®ift 
muMommzmmtx . m*mimmm*Bm-h 

s 2 <o§sjtwm. ±ie^i^iB 2 5 onrtc *> a — 3 

c^«^S2 6^a$tLT^S (01O#gS) . g£« 
^S2 6T»i. #-*>OS&&#?r*>iT.&* L*:#-? 

f>^^cO±(cSBJ«®Sf^Jl^fiS;$ixT^S (010 
«OFAJfc*0#»8) . 

[0 0 583 5 5-o-;U2 0MT'*i. lubzi- 

}\^mz&&u>xzmfctz-mmmm®m i 7 < ~y 
-2 1 AM^^^^MvRiircwJB 

^2 0t1fK)o-;P2 2f:{2j:i9ffi#$fz.S. Ife^*^ 

mm-mmmk-hm<7)^\ l zmm^<xT^ts, %h 
t; s 2 0 <7>mm<,z'mm$ftwm$m 2 3 
wsm&mzmtLx. ismmmmmMtZitz. % 
i.xn®u-)\,2A\ l z£y)&tfKMzm')&Lx. mt 
Ltzmmmmmmz s 5-o-;u 2 0 . £ 

cob#^T(±. G^fifc*c0tc^SfLi,J:9tc. 8Jf®®*e 

izm%nt>ti&. 

[00593 =3r*5. ±iaiS<i. Sp-^ 1 OtTBf® 
BttE.fiBni'yxmM-ft 5 £JB*j£-f § tcOTfeS**. 
In-^ 1 0 K± 0 KfMJ^R^^coiSSlff^ 2 ZMz 

yxm&ft 5 *B&t znzmmmmmzmte-t h x?iz 

[00603 

immmi mm^>x^m^.-ti>-mmts\mu2 {&sm 

5<V#mi:LXV]s?>>T7V\s-hZmiLfii. U> 
XISaS#5«. ^-^>-®«tT^S^l%k^*?8ffi 
«a^S82<0®^i 1 . 5 7. WXX 
fSSfrfr 5 COS^H 1 . 4 8t*ot. ± ^^BBiRSSf 
^S^S^l. 4 5(r>i/V*Zmm-t&Zblz£*)B 
^L^i. ll«JS^$<«<?l/xmT*-o^. £OJ:3fc 
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[oo6i] zv>£oizffif&Lteyffi®ii'-h\t. m& 

W8 0%. ^$^5%, nvWATb-itz. £ 
fflJKtfjEBSA^ftSi LfzkZ c^Nc* hftm (i l 2 
[00 62] JjLh. mmfHtZ&^T. tofct.H^W 

xmitmmLfiiiiK *mm. *mwmm*izm*z 
titzmw&mi l zmfei$ti&i>cr)X'te%< . m^<7)m.ma 
xxmrnm^m* t>yt*wx & imvm wmwmmiz 

# 3 Mm-/- h cfcixro ? 3 yx ? V - y{> 
Zfi:*W'M(?>8ffim®miz&l!r2ti&i>cr>b LTSjgS 

[00 63] 

X£- &tc2 fcli -»5c^|6i Lfcftffiiicv— b "C 

$>-ox, ^^yx^cmwmwfi^mxh^x^ 
&<7>Tm?jm. ±M&titfmt-$-&kki,tzmj£<7) 
mmmn 1 tt-t&mmizx&fS&tixis*) . mai^y 

X«0£»£B2£3:-rg&iH;:«N 1 J: OffiViffiSf^N 2 £ 

sin (90* -6) >N2/N1 
NKl/s i n25 

0<H<T/(tan (2<?-t-10 e ) -tan<9) 

mmmizx£&Mtzti. mimiz&^xit&Mizmz-t 
c\t%<wmmntziiiftztiz. tte. &%ffim&iztt 

imm-t i*B®®.<7>mii&mmmmmmizx%Mtt$ti 



[0 0 64] tti. muLuyx^wtkttziim^crmm 
I£Q£ftfcJii{iii^X£^WK£jg^&;: 

[006 5] S^KiBS 0-^5*^1- yXwmittffltt: 

[ 0 0 6 6 ] £ SS?^£ftiJc#J£iiAL*:^-f 
Z&l-Sbtti&Slzl^ ^#M^B5S:¥ffii:f SCI 

-rzttfx-zz. 

[01 ] &-mffi&m<mmLz/-hc?>mm$:7r;-mT 
[02 ] n-i^teBHio^iS!^- hc7)»fjs&^-r0-c 

♦ 

^-f0T£>6. 

[04] ftim&i'-hizl 0- coASg:£fto*:3fr&*A 
3tL->t%^cO^Ji&2:^-r0-CS>.S . 
[05] 3£&ifctt^- Mc 1 0- cDfg£fc}^*:fta*ffi 

£:*"f0-C&&. 

[06 ] ffifflSf*aJ(O^K<7)^Hs«$:^-r0T'*)^. 
[07 ] ft&ffci'- V<?Mj8.<r>-mZ7F*mX'h&. 

[08 ] ^fetst^-- b comf&comco-M&m-mx'b 

[09 ] hnwrnxmco-M 

[010] isziiM^ffic7)3fcaji>'- hcoisjt*^)- 
m^Tjk-rmvbt, 

si mtt^-h 
S2 %&i&i<—b 

1 ffif^flAOv— b 
3 

4 SHJHgSSNaf 

6 (^©flZ«) 
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